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These were annealed at 800 to 900°C, the annealing temperature for 
each alloy having been selected so as to obtain the same grain-size 
(approx. 0.1 mm) in all test pjeces, The rate of plastic 
deformation varied between 10-%* and 10-11 (sec71), In the first 
Stage of the investigation, the effect of alloy composition and 
experimental conditions on the rate of deformation ¢ was studied, 
The results agreed | to steady creep are reproduced in Fig.l, 

where log ¢é (sec-l) is plotted against the Cu content (%) in 
the alloys tested at 5 kg/mm2, The test temperature is 

indicated by each curve, In Fig.2, log é (sec~1) is plotted 
against the Cu content (%) in alloys tested at 600°C, the magnitude 
of the applied stress (2 and 9 kg/mm2) being indicated by each 
curve, In the next stage of the investigation the relationship 
between the applied stress o and the activation energy Q of the 
deformation process was studied, The results are reproduced 
Sraphically, In Fig.5, Q (kcal/mol) is plotted against 

0 (kg /mm2) , the experimental points denoted by crosses, circles 
and dots relating, respectively, to pure nickel, 40% Cu-Ni alloy 
and 60% Cu-Ni alloy, In Fig.6, log ¢ (sec71) is plotted against 


103/T (where T is the absolute temperature) for the 40% Cu-Ni 
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alloy tested under conditions of stress relaxation, curves 1 to 7 
relating, reapectively, to o = 0.4, 0.6, 0.8, 1.0, 1.2, 1.4 ana 
1.6 kg/mm2, Fig.7 shows the same relationship for the 40% Cu-Ni 
alloy tested under conditions of creep, curves 1 to 4 relating, 
respectively, to o = 2, 3, 4 and 5 kg/mm2, Finally, the effect of 
applied stress and temperature on the rate of deformation was 
determined, Some of the results are reproduced in Fig.8 and 9, 

In Fig.8, € x 109 (sec-1l) is plotted against o (kg/mm2) for the 
4O% Cu-Ni alloy tested at 600°C, Fig.9 showing the same relationship 
for the 60% Cu-Ni alloy, Correlation of these with results of 
X-ray diffraction analysis, data obtained by other workers, and 
theoretical considerations led the present authors to the following 
conclusions, (1) The processes of creep and relaxation can be 
regarded as a result of a complex interaction between deformation by 
Slip and diffusion, The relative part played by each of these 
‘lechanisms depends on temperature and on the magnitude of the 
applied stress, (2) Under the conditions of low temperature. and 
high applied stresses, the Plastic deformation in creep can be 
described by the expression, due to S.N.Zhurkov, 
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a Q- ys 
* RT 
=. Ege 


Me 


High activation energy and the fact that the above relationship is 
valid for low temperature and high rates of deformation indicates 
that under these conditions plastic deformation in creep takes 

Place predominantly by the mechanism of slip. (3) Under conditions 
of high temperature and low applied stresses, the activation energy 
for the deformation increases with decreasing stress and approaches 
the activation energy for the diffusion of the alloying element, 

In this case the process of deformation in creep can be described by 
the known equation for plastic deformation by diffusion: 


ees Doad 
U-KT 
Under these conditions of deformation the strength of alloys 


decreases and may be lower than that of unalloyed metal which 
indicates the predominance of the diffusion mechanism of deformation. 
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In this 
case the deformation in Ppproximately described by the 
formula due to J.J.Weertman (Ref ,28: J.Appl.Phys., 1955, 26, 1213) 


é = C[o*/rt] exp(- a/rr) 


There are 12 figures, 3 tables and 28 references: 18 Soviet and 


7 non-Soviet, The four most recent references to English language 
Publications read as follows; Ardley G.W. Acta met., 1955, 3, 525; 
Greenough A.P. Phil. Mag., 1958, 3, 1032; McLean D, Inst Metals, 
1952-53, 81, 287; Weertman J. J-Appl.Phys,, 1955, 26, 1213, 
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AUTHORS : Pavlov, V.A., Gaydukov, M.G. and Mel'nikova, V.V. 


eae lhe ae 
TITLE: Mechanism of plastic deformation in the creep of 
aluminium-magnesium alloys 


PERIODICAL: Fizika metallov i metallovedeniye, v. 12, no. 5, 
1961, 748 - 755 


TEXT: Pure aluminium and aluminium alloys containing 0.1, 

1 and 2% Mg were investigated. The alloys were melted under flux 
in a high-frequency furnace. The ingots were forged into rods of 
18 mm diameter, from which Specimens 50 mm long and 8 mm in 
diameter were made for creep-testing and other 100 mm long and 

8 mm in diameter for stress-relaxation testing. The specimens 
Were annealed at 420 - 440 °C. Foreach alloy, the annealing 
temperature was selected so that a linear Grain diameter of 0.1 
mm should be obtained. The rate of plastic deformation was 


chosen within the limits 107'sec + to 107) [%sec7!. Rates below 


10" Ssecm? were obtained during stress-relaxation and the higher 
rates in creep. The mechanism of plastic deformation could be 
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judged from the dependence of the rate of deformation on 
solid-solution concentration, from the energy of activation 

and its dependence on stress and from the dependence of the 

rate of deformation on stress. It was found that the mechanism 

of plastic deformation under conditions of creep and stress 
relaxation, both in Al-Mg and Ni-Cu alloys, underwent a change 

on varying the conditions of deformation. As a result of 

such changes, diffusion processes begin to play an ever-increasing 
role with increase in temperature and decrease in deformation 
Stresses. At relatively low temperatures and high deformation 
stresses, the mechanism of plastic deformation is governed by 
Slip. The diffusion mechanism predominates in the region of 

high temperatures and low stresses. Plastic deformation by slip 
takes place in the intermediate range of temperature and stresses 
in conjunction with relaxation processes. Alloying Al with Mg 
leads to an extension of the stress range in which diffusion 
processes play a noticeable role in plastic deformation. This 
extension is due to the increased resistance to the development 

of deformation by slip and due to a greater decrease in the energy 
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of activation with increase in stresses in the alloys as the 
diffusion mechanism of plastic deformation procees. S.N.Zhurkov, 
T.P. Sanfirova, B.Ya. Pines and A.F. Sirenko are mentioned in 
the article in connection with their contributions in this field. 
There are 11 figures, 1 table and 18 references: 14 Soviet-bloc 
and & non-Soviet-bloc. The four English-language references 
mentioned are: Ref. 9: F.R. Nabarro - Rep. Conf. Strength of 
Solids, L, 1948, 75; Ref. 10: C.J. Herring - J. Appl. Phys., 
1950, 21, no. 5, 437; Ref. 11: J.J. Weertman - J. Appl. Phys., 
1955, 26, 1215; Ref, 18: F.H. Buttner, E.R. Funx, H. Udin - 

J. Metals, 1952, 4, 401. x 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of 
Physics of Metals of the AS USSR) 


SUBMITTED: March 27, 1961 


Card 3/5 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520010-3" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520010-3 


8/123/62/000/015/002/013 


A052/A101 , 
AUTHORS: Sadovskiy, V. D., Sokolkov, Ye. N., Lozinskiy, M. G., Petrova, S.N., .| 
Antipova, Ye. I., Gaydukov, M. G., Mirmei'shteyn, V. A. 
TITLE: The effect of thermomechanical treatment on refractory properties of 


austenitic steel 
i 
PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 15, 1962, 21, abstract ' 
_15A315 (In collection: "Issled. po zharoprochn. splavam". T. 7, : 
- Moscow, ANSSSR, 1961, 202 - 209) 


TEXT: The effect of thermomechanical treatment on the change of structure 

of, austenitic alloyed steel in the process of high-temperature stretching in a 

vacuum (at 900°C and 9507 ke /mm" stress) and on the rupture strength at 650°C 

(f"= 35 and 38 kg/mm) ) was studied. The thermomechanical treatment consisted of 

rolling with 25 - 30% reduction in area and 5.7 m/min. speed at 1,000 + 1,100°¢ / 
and a subsequent water hardening. It is pointed out that thermomechanical treat~ v— 
ment increases the rupture strength and inhibits the process of creep rupture; 

this is explained by the characteristics of the structure forming at a high-tem- 
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perature plastic deformation. ‘There are 16 references. 


[Abstracter's note: Complete translation] 
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* | AUTHORS: Petrova, S.N., Gaydukov, M-G. and Smirnov, L.V. 


TITLE: The effect of thermomechanical treatment on creep- 
resistance of nickel 


; PERIODICAL: Fizika metallov i metallovedeniye, v. 13, no. 3, 
i 1962, 380 - 386 


. x TEXT: Thermomechanical treatment (TMO) constitutes a new . mi 
method of improving the strength of steels and other alloys. by 
means of hot plastic deformation, followed immediately by ‘ 
! - quenching. The treatment has been extensively studied both in ; 
the Soviet Union and abroad but the interpretation of the results } 
hob has been somewhat difficult owing to the fact that the changes tg 2 
; observed could be attributed both to TMO and to the effect of Lott 
solid-state transformations taking place in the alloys studied - LS, 
1 
4 


‘s) 


te een ee ante Sao entrar carey esentemencatenrrutamatys au! 


hence the present investigation carried out on technically pure 
' nickel. Square cross-section test pieces (11.5 x 11.5 x 70 mm) 
ie were heated to 1 100 °C, cooled in the furnace to 800 °C, hot- | 2 
rolled at this temperature to 25%. reduction at a rolling. speed of i 
11 m/min and then immediately quenched in water. Another series Xx 
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of test pieces was subject to the same heating/cooling cycle 
without, however, plastic deformation at 800 “C. Creep tests 
were carried out at 500 ~C on test pieces of each series. The 
results are reproduced in Fig. 3, where the stress 


(o, kg/mm? ) is plotted against time-to-rupture (To hrs), 


the continuous and broken curves relating, respectively, to 
material subjected to TMO and to the pilot test pieces. The 
rate of steady creep amounting to 1.1 x 10 %/hr for the pilot 


test pieces was 3.5 x 10° %/hr for material subjected to TMQ. 
Since it could be postulated that the higher creep resistance of 
Specimens subjected to TMO was due to their higher hardness 

(100 BHN as compared with 60 BHN of nickel quenched from 800 °C), 

a supplementary series of tests was carried_out on specimens given 
the following treatment: heating to 1100 “C; quenching; 

25% reduction by rolling at 300 °C and 12 gars: annealing at 


500 °c, The results are reproduced in a table. It will be 
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seen that also in this case the material subjected to TMO 
‘exhibited better creep properties. These results, combined 
with the results of metallographic examination, led the present 
authors to the conclusion that the improvement brought about 
by TMO was associated with the high stability of lattice dis- 
tortions caused by this treatment, both in the interior of the 
grains and, particularly, in the grain-boundary regions. In 
addition, the grain boundaries themselves become distorted in 
such a way that they inhibit the propagation of cracks under 
conditions of intercrystalline fracture, thus increasing 
considerably the time-to-rupture under a given stress. 

There are 7 figures and 1 table. 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of 
Physics of Metals of the AS USSR) 


SUBMITTED: November 17, 1961 
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AUTHORS Pavlov, V. A., Gaydukov, M. G., Noskova, N. [., and Mel'nikova 


TITLE: The slip and diffusion thaure of plastic deformation during creep of nickel-copper alloys 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam 
v. 9. 1962. Materialy Nauchnoy sessii po zharoprochym splavam (196! g,), 23-30 


TEXT. There are controversial ideas on the mechanism of plastic deformation under conditions of creep. 
This work shows that the processes of creep and of relaxation are the results of both slip and diffusion. The 
authors conclude that: 1) At low temperatures and under high stresses, the deformation is due chiefly to slip. 
2) At high temperatures and under low stresses the diffusion Process prevails. 3) For an intermediate range 


of stresses and temperatures plastic deformation is the result of slip and relaxation is the result of diffusion. 
The relationship between the rate of creep on the one hand and the temperature and stress on the other, can 
in this case be expressed by the equation: E = C(o*/RT) exp(—9/RT). In his reply, K. A. Ospiov proclaimed 
that no proofs have been given in this work for the existence of a diffusion process during creep. In his opinion 
the fact that the activation energy is equal to that of self-diffusion as found by the authors is not sufficient 
proof that such a process takes place. There are 4 figures and 2 tables. 
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AUTHORS ;: Pavlov, VeA., Gaydukov, MG. and Mel'nikova, V.V. 


TITLE: Dependence of the mechanism of plastic deformation in 
creep of Ni-Al and Ni-Co alloys on the conditions of 
deformation ‘ 


" 
PERTODICAL: Fizika metalloy ‘i metallovedeniye, v. 14, no. 2, J 
1962, 275 - 282 . p 
TEXT; In continuation of their earlier work on the mechanism 


of creep of Ni-Cu and Al-Mg alloys, the present authors investi- 
gated the effect of various factors on the ‘mechanism of creep of 
Ni-Al and Ni-Co alloys. The Ni-Al alloys, containing up to 3% Al 
Were cuosen as one of the experimental materials because they 
represented alloys characterized by relatively large static lattice 
distortions and non-monotonic concentration-dependence of the 
elastic inodulus. In contrast, the lattice distortions in Ni-Co 
alloys (with up to 60%) Co) were relatively small and their 

clastic modulus was practically indépendent of the composition. 

The creep tests were carried out at 500 and 800 C, the rate of 
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a4 -2 -1 
ereen varying between 10 and 10 sec . ‘Tie results are 
reproduced in tie form of graphs, showing: concentration- 
dependence of the rate of creep under various applied stresses; 
relationship between the rate of creep and the yield point; 
stress-cependence of the activation energy for creep of the 
alloys studied; stress- and temperature-dependence of the mte 
of creep. The conclusions reached can be sumiarized as follows. 
1) Slip is the predominant mechanism of plastic deformation Lis 
creep at relatively low temperatures and high ¢resses. The 
relationship between the rate of creep under these conditions, 
on the one hand, and temperature and stress,on the other, can be 
described by an expression due to 4hurkov and Sanfirova 
(DAN SSSR, 1955, 101, noe 2, 257): 

Q=-¥o 


(1) 
where Q is the activation energy for creep at O and 


Ey and Y are constants. Under these conditions, the rate of 
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creep can be correlated with the yield point of the. alloy., 
2) In creep at high temperatures and under low stresses the 
diffusion mechanism of plastic deformation predominates and 


there is a definite temperature and stress range within which the | 
rate of creep increases linearly with increasing stress. mie 
5) In the intermediate range of stress and temperature / 


deformation by slip takes place side-by-side with the relaxation 
processes. The approximate rate of creep can be obtained,under 
these conditions ,from an equation due to J.J. Weertman (J. Appl. 
Phys., 1955, 26, 1215): , 


° 


é = clot /RT) exp()Q/RT) . 7 (2) 


where 2 is the activation energy for diffusion, 

Oo is the stress and 

a a coefficient equalling 5-4. 
i) he range of temperature and stress in which the diffusion 
mechanism of deformation predominates is wider in alloys than 
in pure ietals. The same applies to the range in which plastic 
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deformation in creep is described by Weertman's ecuation. Thus, 
the stress dependence of the activation energy for creep ceaseg 
to be linear at 6 - 7kg/mm” for pure nickel and at 10-12 Ie/ma* 
for the GOt’ Co-Ni alloy. 

5) The onsot of the diffusion mechanism of plastic deformation 
in the alloys studied is facilitated by polygonization. 

There arc 12 figures. 


ASSCCIATION: Institut fiziki metallov AN SSSR 
(Institute of Physics of Metals, AS USSR) 


SUBMITTED: July 28, 1961 (initially) 
March 2, 1962 (after revision) 
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AUTHOR?! - Sadavekt Ve Dei ecbuikavik ok Patrova, Se Neh Pavlov, 


“Ve Aes Gaydukov, Me Gej Noskova, Ne tet ee an, D. Yay 


TITLE: The @itacts of high-temperature thermo-mechanical treatne at 
on the heat resistance of KHN77TYuR alloy 


, ree ] 
SOURCE: Fizika metallov 1 metallovecentye, ve 17, no. 6, 1964, 
845<852 ~ ; 


, si : -_ 
TOPIC TAGS: sieves alley, chromiun, containing alloy, aluminum con- - 
taining alloy, creep. coos recrysta.lization, boron containing alloy, : 
KhHN77TYuR alloy, y, thetmo mechanical treatment, heat resistance 


ABSTRACT: The method of ‘hot plastic deformation combined with quen-" 
ching was used to enhance the stress-rupture strengthldof austenitic 
steals. The authors investigate the possibility of applying this 
combined method to KHN77TYuR, a iimonic-type alloy. Specimens 


ll. 5 x 11.5 x 70 mm were annealed at 1080C for 8 hr. and rolled 
with a reduction of 25% at a nenins apeed of 1.5 m/min. The process 
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es 
of beacegueai iia aaa suppressed by water cooling tha gnwctacns 
immediately after plastic deformation. All specimens were aged at 
750C for_lo hr. Hardness was 285 HB. At 550C and under a stress of 
90 kg/mm2, the rupture life was extended from 4 to 100 hr while the 
creep rate decreased from 4-8 x 10°22 to 8 x 107/14 per hr, Above the 
500—600C range a deterioration of strength eae was ob~ 
served, The authors attribute the adverse effect of the combined me~ 
thod at 750C to the recrystallization during testing and to a possible 
higher rate of coagulation of the strengthening phase. The decrease 
in the creep rate and the increase of the rupture life were verified 
by x-ray method, The authors point out the formation of a polygo- 
nized substructure and to a boundary distortion in the form of char- 
acteristic serration during high-temperature deformation, They con= 
tend re the substructural boundaries impeded the travel of dislo- _ 
cational during creep, while the distortion of the grain boundaries 
lowered tha susceptibility to intercrystalline failure, The authors 
suggest that the method of investigation may be insufficiently deve- 
loped for -an exhaustive interpretation of the results obtained and 

of the peculiarities of the structural state of the material. Orig. 
art. has: 5 figures, 


Card 2/3 


CREED UTES PI AB Aoarioese wer so 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520010-3" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520010-3 


Se eee ee 
ACCESSION NR? AP4042041. : ee 18 


ASSOCIATION: Institut fLziki metallov AN SSSR (Institute of the 
_Physics of Metais SSSR) enn 


SUBMITTED: 12Ju163 | ENCL: 00 SUB CODE: MM 


NO REF SOV: 012 ——soTHER: 008 


Card 3/3 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520010-3" 


~ 


"APPROVED F : 
a 7 gi mae 07/19/2001 CIA-RDP86-00513R000514520010-3 


. 


Pe vk 


ee 
ACCESSION NR: AP 4046094 aD JT 


Card. 1/3 faen! & 


reaptwy /sun( a) R(t) /SKP(H)/EAPC) PEL TUES} /atS 
few/st § /0126/64/018/003/0437/0442 °° 


1 16301-65 - EwT(m) 
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Ges. 
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Marty*nov, Yas Dei Rox aan 


TITLE: Healing porosi ana cracks in netals by plastic deformation. 


under high hydrostatic pressure 4 

ae | 
SOURCE: Fizika metallov i metallovedentye, 
437-442 . 


v, 18, now 3, 1964, 


TOPIC TAGS: metal defects hydrostatic pressure, defect healing 
; en conducted to explore the possibility 
of eliminating defects in metals with high hydrostatic pressures The 
M2 copper pecimens with artiticial defects such as microcavities and 
microcracks were subjected to a hydrostatic pressure of up to 100,000 
atte Compression on accompanied by plast 
have no.effect on the number or size of defects, since it created 
mainly elastic deformation and only an insignificant amount of plastic 
deformation. However, when defective specimens were subjected to 4 i 
tensile test under hydrostatic pressure, the defects were either 
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Pa SOURCE: Fizika metallov i metallovedeniye, v. 18, no. 5, 1964, 778-783. 
fee TOPIC TAGS: copper, copper defect, metal defect, density defect healing - 


ma ABSTRACT: The healing of microscopic pores and cracks in metal by 
Me plastic deformation has been investigated. Specimens of sound copper 
meeand copper with artificially produced pores and cracks were hydrostate 
Bicelly extruded or drawn with a $5—68% reduction at roon temperature. 
gee SOth methods of deformation increased the tensile and yield strengths, 
Breduction of area, and density of both sound and defective Specimens; 
Meeextrusion did so to a greater extent than drawing (see Figs. 1 and 2 
mae of the Enclosure). The mechanical properties and density of defective 
ma copper changed slightly vith small reductions (5~—85) but increased 
Beappreciably with increasing reduction; with a reduction of hos they 
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me practically. equalled those of the sound copper, evidently due to the. 
elimination of pores and cracks. In drawing, the strength of defective 

gcopper at a reduction of 75% decreased; probably because the metal be- 
m@# can to fail. Examination of the microstructure showed the number of 

me pores decreases with increasing reduction, regardless of the deforma- 

wae tion method, However, the pores completely disappeared after a hO%& re- 
i duction by extrusion, but still remained after a 60—70% reduction by. 
am drawing. Ofte: art. has: § we eur eps 
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TOPIC TAGS: iron alloy, heat resistant alldy, nickel containing AVioy;ctbtentim 
containing alloy, strain hardening, iron base alloy, rupture strength, heat 


resistan 


ABSTRACT 
1.73% Cr 


ce, solid mechanical property 


: Two iron-base alloys containing 1) 0.06% C and ‘28.9% Ni, and 2) 0.04% C 
» 24.5% Ni, and 2.32% Ti were tested for the effect of transformation- 


v 


induced strain hardening on mechanical properties at room and elevated tempera- 

tures. Alloy specimens were austenitized at 1200C and quenched in liquid 

and then annealed at 600, 700, and 800C (alloy 1) are at 900 and 1100¢ 

)}. In alloy 1 the maximum effect was produced by annealing at 600 or 
UDC: 6 694151240177 


nitrogen 
(alloy 2 
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ACC NR: AP5026369 O 
700C, which increased the yield strength to 41 and 37 kg/mm, respectively. 
Annealing at 800C lowered the yield strength to 13 kg/mm and increased the 
elongation to 40--46%. In Stresserepture tests at 400C, alloy 1 annealed at 700C 
had a rupture life of 837 or 55 hr under a stress of 36 or 338 kg/mm?, respectively, 
while conventionally treated (annealed at 1200C) alloy under a stress of 30 or 32 
kgf/mm had a rupture life of 68.5 or 1.2 hr, respectively. At 600C the positive 
effect of strain hardening is maintained for a relatively short period of time, 
not exceeding 100 hr. The effect of transformation-induced strain hardening on 
alloy 2 was considerably greater. Alloy 2 annealed (after quenching) ak 900C had 

a 100-hr rypture strength at 700C of 17.5 kg/mm, compared to 3,5 kg/mm for 

alloy 1. Orig. art. has: 4 figures and 2 tables. 
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SOURCE: Fizika metallov i ‘watal lovedeatye, < 19, no. l, 1965, 101-104 
TOPIC TAGS: nimonic alloy, tiaonie alloy creep, alloy thermomechanical treatment 
ABSTRACT: The effect of high-temperature thermomechanical treatment (HTTMT) on 


the creep behavior of nimonic-type.alloy has been investigated. Alloy specimens 
were rolled at 1080C with 25—-30% reduction, water quenched, and aged at 750C for 


16 hr. Creep tests at 500,°550, and 500C under a stress of 70-105 kg/mm? showed 
that the HTTMT considerably affects the alloy creep behavior: it decreases the 
initial deformation, prolongs the first creep stage, and reduces the creep rate 
and the total deformation of the first stage (see Fig. 1 of the Enclosure). Such 
behavior is explained by the decrease in the number of moving dislocations and the 
formation of a stable substructure. It is assumed that HTTMT has a more pronounced 
blocking effect on dislocations than the substructure formed in the first creep 
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stage. This may be associated witha localization of the decomposition of solid. 
solution around the dislocations, and also with the formation of dissolved atom 
clouds around the dislocations. Orig. art. -has: 3 Figures. {ND} 
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TITLE: Effect of high temperature thermomechanical treatment at a small deformation 
rate on the heat resistance of Type KhN77YuR alloy 


SOURCE: AN SSSR. Institut metallurgii. Svoystva 1 primeneniye sharoprochnykh 
splavov (Properties and application of heat resistant alloys). Moscow, Isd-vo Nauka, 


1966, 265-271 


TOPIC TAGS: metal heat treatment, heat resistance, metal deformation, metal 
recrystallization 


ABSTRACT: High temperature thermomechanical treatment, concluding with deformation of 
the material at increased temperatures, and then cooling, eliminating the development 
of recrystallization due to the birth and growth of new grains, leads to « 

-| considerable improvement in the heat resistance properties of steels and alloys. ‘the 
present article considers the effect of high temperature thermomechanical treataent at 
a small deformation rate (.0,003-0.004 sec™!) on the heat resistance of alloy 
KaN77TYuR. Samples with a size of 50 x 50 x 75 mm were heated to a temperature of 
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1080° with a holding time of 8 hours, after which part of them were cooled in air 
(control samples), while the other part was subjected at the same temperature to 
25-30% deformation. On the basis of the experimental rosults, the following 
conclusions were draw: i) high temperature thermomephanical treatment of alloy 
KAN77TYuR with a deformation rate of 0.003-0.005 sec assures a recrystallization 
structure in a cross section of the order of 50 x 50 mm, and leads to an improvement 
in heat resistance properties; 2) fragmentation of the structure in the alloy assures 
greater stability, and increases the temperature of articles made from the alloy by 
the method of high temperature thermomechanical treatuent (up to 850°). Orig. art. 
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TITLE: Applying neutral light filters to improve precise measurement of : ireflection 
coefficients for dyed fabrics 


SOURCE: Tekstil'naya promyshlennost', no. 11, 1966, 72 


TOPIC TAGS: “reflection coefficient, transmission coefficient, glass optic property, 
spect rophotometer tap dhe r, optic pide /sé -1 spuctacphotomatin, WS-¢ pe NS-7 pike, 
NS-1 

ABSTRA aoe measuring reflection coefficients by spectrophotometer or photoreter, 
a glass neakeal filter placed in the path of the calibrating beam will increase the 


reflection coefficient by = (, is the transmission coefficient). The true values 
» . 


of the reflection coefficients in this case will be R =R T,, where 
A true A meas A) 


R, ae is the value of the reflection coefficients with the introduction of the 


light filter. Such a filter was used in an SF=-10 spectrophotometer with polarized 
light in examining dyed fabrics, and was found to double the minimum and maximum 
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reflection coefficients, probably due to the relation of dye molecules to fiber 
axes in the fabric. A table gives percentages of error in determining reflection 
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coefficients by three filters NS-6, NS-7 and NS-9. Orig..art. has: 3 formulas, 
1 table, and 1 figure. . fap 
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Veselkov, F. Seq tue Ae OO S. Ye. 
Kontorovich, G. A. Shchulin, A.M. S 


A.S. Fastovskiy 


Ravnomernaya rabota mashinostroitel'hykh 


Kamenitser; [Chief/, V. G. 
avkin, A.S. Tolstykh, and 


zavodov (Uniform Work of 


Machine-Manufacturing Plants) Moscow, Mashgiz, 1958. 171 p. 
Errata slip inserted. 4,000 copies printed. 


Reviewer: A. K. Bondarenko, Engineer} 
date of Economic Sciences; Tech. Ed. 


Ea.: V. A. Letenko, Candi- 
: V. D. El'kind; Managing 


Ed. for Literature on the Economics and Organization of Production 


(Mashgiz): T. D. Saksaganskly. 


PURPOSE: This book is intended for engineering and technical person~ 


nel in machine-manufactur ing plants 


COVERAGE: This book discusses the natio 
uniform operation of plants according 
out planning problems that should be 


nal economic importance of 
to a schedule, and points 
solved to permit work uni- 


formity in manufacturing establishments. It defines organization- 


al and technical prerequisites for uni 
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fluence of financial agencies of astablishments on production 
uniformity, and describes methods of measuring work uniformity. 
The last two chapters are devoted to work practices at the Moscow 
"Elektroschetchik"™ Plant and the Pervyy Moskovskiy chasovoy Zavod 
.First Moscow Watch and Clock Plant). No personalitios are 
mentioned. There are no references. 


TABLE OF CONTENTS: 
From the Author 3 


Ch. I. National Economic Significance and Methods of Measuring 
the Uniform Operation of Industrial Establishments 
(S. Ye. Kamenitser) 
1. Concept of uniform operation of industrial establishments 7 
2. National economic significance of uniform operation of 


industrial establishments 10 
3. Methods of measuring the uniform operation of an estab- 
lishment 14 
4. Ways of ensuring uniform work and output according to 
schedule 24 
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Ch. II. Organizational and Technical Conditions for Uniform 
Output (V. G. Kontorovich) 
1. Creation of organizational and technical conditions for 
uniform output in line. production 
2. Creation of organizational and technical conditions for 
uniform product oup@it in lot production 


Ch. III. Some Problema in Planning Uniform Operation of 
Industrial Establishments (G. A. Pishchulin) 

1. Role of planning in the organization of uniform operation 
of establishments 

2. Operation and production planning and the rhythm of pro- 
duction 

3. Problems of improving operations and planning and the 
scientific solution of these problems 


Ch. IV. Setting Standards for the Length of the Production 
Cycle as a Factor Contributing to Uniform Operation 
of an Establishment (A.S. Tolstykh) 

1. Special production cycle features 
2. Establishing standards for the production cycle 
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3. Calculation and analysis of the length of the production 
cycle 


V. Production Rhythm and the Material and Technical 
Supply of an Establishment (A. M. Savkin) 108 
Material and technical supply planning and the estab- 
lishment of standards for supplies 110 
Establishment of standard banks in production 116 
Introduction of progressive standards for material 
expenditures and imposition of limits on material re- 
quirements 119 
Control of the supply plan fulfillment 121 


Ch. VI. Role and Tasks of Finance Workers in the Struggle for 
Uniform Operation of Establishments (F. S. Veselkov). 123 
1. Providing an establishment with working capital necessary 
for the organization of uniform work 124 
2. Cooperation of departments in securing continuous turn- 
over of current assets in the course of a month 130 
3. Ways of improving irreguler production and the encourge- 
ment of plant workers to find and use them 133 
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4, Use of ruble control and other financial means to stimulate 
the drive for uniform operation of establishments 136 


Ch. VII. Organization of Uniform Work at the Moscow 
"Elektroschetchik" Plant (Yu. A. Gaydukov) 140 
1. Improvement of equipment, techndlogy, and production 
organization 143 
Organization of a system of external cooperation 145 
Organization of accounting and control of consumption 
of material resources by work sections 147 
Organization of Operational and production planning 152 
Increasing Personnel qualifications and development of 
socialist competition 157 


Ch. VIII. Practices of the First Moscow Watch and Clock Plant 
Providing Work Uniformity (A. S. Fastovskiy) 159 


AVAILABLE: Library of Congress 
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Card 5/5 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520010-3" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520010-3 


GAYDUKOV, Y¥ ksandrovieh,—kand. ekonom. nauk; KUZNETSOV, P.V., 
~  -ved.; GERASIMOVA, Ye.S., tekhn. red. 


{Analyzing the fulfillment of the production program and 
technological development plan of an enterprise] Analiz 
vypolneniia proizvodstvennoi programmy i plana tekhniche- 
skogo razvitiia predprijatiia. Moskva, Izd-vo ekon. lit-ry, 
1961. 55 pe (MIRA 1512) 
(Moacow—Industrial management) (Accounting) 
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KAMEN a ook Haj TOLSTYKH ALS.5 SHIMABSKIY , 
V.P.; SHUVALOV, N. 2M. "AVETISYAN , Yew, rede3 MUKHIN, Yue, 
tekhn. red. 


[School of socialist management; book for reading in schools 
for workers studying the economics of industrial enterprises] 
Shkola sotsialisticheskogo khoziaistvovaniia; kniga dlia 
chteniia v shkolakh rabochikh izuchaiushchikh ekonomiku pro- 
myshlennykh predpridatii. Moskva, Gospolitizdat, 1962. 295 p. 
(MIRA 15:9) 


(Industrial management) 
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red.; GEYSEBERG, S.R., red.; GINZBURG, 5.Z., red.; DUNDUKOV, 
G.P., reds; KIRZHiR, D.M., rede; KLIMANKO, K.I., red. 
KOMALOV, F.V., red.; KOROL'KOV, A.N., red.; KQLOV, P.N., 
red.; LIVANSKAYA, F.V., reds; LOKSHIN, E.Yu.e, rede; 
OSTOVITYANOV, K.V., red.; POSVYANSKIY, S.S., red.; 
PAUDEKSKIY, G.A., reds; RAZUMOV, N.A., reds; RUMYANTSEV,A.F., 
red.; TATUR, S.K., ved.; SHUKHGAL'TER, L.Ya., red.; BAZARCVA, 
G.V., starshiy nauchnyy red., kand. ekon, nauk; KISEL'MAN, 
$.M., starshiy nauchnyy red.; GLAGOLEV, V.S., nauchnyy red.; 
TUMANOVA, N.L., nauchnyy red.; BLAGODARSKAYA, Ye.V., mad. 
red.; SHUSTROVA, V.M., mledshiyy red.; GAYDUKOV, Yu.A., kand. 
ekon, nauk, red.; ZBARSKIY, M.I., red.; LOZOVOY, Ya.D., red.; 
SERGEYEV, A.V., dots., reds; KHEYFETS, L.M., kand. tekhn. nauk, 
red.; LYUBOVICH, Yu.0., kend. ekon. nauk, red.; SYSOYEV, PV; 
red.; KOSTI, S.D., tekhn. red. 


{Economic encyclopedia; industry and construction ]Ekonomiche- 
skaia entsiklopedida; promyshlennost' i stroitel'stvo. 
Chleny red. kollegii: A.V.Bachurin i dr, Moskva, Gos.nauchn. 
{2d-vo "Sovetskala entsiklopediia." Voll. A=. 1962. 
951 p. (MIRA 15:10) 
(Russia-~Industries—Dictionaries) 
(Construction industry—Dictionaries) 
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“ayaa 
oo CEINVENTIGATION OF DISMULH ALLOYS AT VERY_LOW- 
TEMPERATURES, NY, Ez Alckocevsil and ¥y, P, Galdukoy. 
“yhur, BlapieT) Tooret, Fiz, 23, Na, 3 . 383-4(1863). (ln 
Russisn) 
it was found experimentally Yaat the intermetallic com- 
“.. pound Bi, Pt diaplaya gypspeanductiytty, The He(T) retation- 
abla ta expresaed ty the formula H,|Hy ¢ (U[T.}' = 1, where 
H; = 9.5 Oe and T, = 6.195°K, which is so far the loweat 
recorded superconductivity transition (omperature, The 
. BIPS slloys gave uncertain resulta, and the mease 
“ust ba repeated, Bi,S; did not Weplay Bupe 2 
down to 0.1°K: Bi,Rh diaplayed aupercenductic! yea tn / 
hardened stato, ertene Abstracts) . 
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USSR/F aysics - Superconductivity versus pressure FD-3260 
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Author : Alekseyevskiy, N. Ye.; Gaydukov, Yu. P. 


aes NERA IATA LIN He 


Title : Influence of pressure upon the superconducting properties of cadmium 
Periodical : Zhur. eksp. i teor. fiz., 29, No 6(12), Dec 1955, 898-899 


Abstract : The influence of pressure upon the displacement of the critical tem- 
perature of superconductors has been investigated by many authors 
(e.g. N. Ye. Alekseyevskiy ibid., 10, 1940; B. G. Lazarev and L. S. 
Kan, ibid., 14, 1944; N. Ye. Alekseyevskiy and N. B. Brandt, ibid., 
22, 1952; L. S. Kan, B. G. Lazarev and A. I. Sudovtsev, ibid., 18, 
1948), but only superconductors whose temperatures of transition lie 
above 1I°K. Among superconductors with lower transitional tempera- 
tures is cadmium, which passes over into the superconducting state 
at 0.54°K. The authors measured the dependence of the critical mag- 
netic field upon temperature in specimens of polycrystalline cadmium 
without pressure and under pressure, the results of which experiment 
are given here. For obtaining temperatures in the interfal 0.06- 
0.60°K they used the method of adiabatic demagnetization of a para- 
magnetic salt; pressure was created by freezing of water in a con- 
stant-volume bomb (B. G. Lazarev and L. S. Kan, ibid., 14, 1944). 
They conclude that the relative change in Ty created by pressure of 
1500 atm amounts to 8.34% exceeding by several times corresponding 
values for other superconductors than Cd. Ten references. 
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--Galvanom atle pro fes of gold. NE. Alckstevsxn 
-and Yu. P gaa ven 


idukov. Zhur, Eksp, ¢ Teoret. Fiz. 31, 
“947-BO( 1054): w-The elec. resistance of Au, with er without 
-magnetic field; was measured st 0.05-20.4°K. Four *1 . 
- samples of An 90.09-99,000% pure (balance Fe) were thaw 
_. Investigated. Three samples had an anomatous rise of cond. 
--...,atlow temps, ta a sata. value rss. Ar © (fe Feta) /rate. 
°'O for 7 = 8 kilosersted. © The anomalous behavior is attri- 
‘buted to small amts. at Impurities, ptobably of atoms with 
{ncocspiete d sheils, cases §. Faksvier 
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ALEKSEYEVSKIY, N.. , GAYDUKOV, Yu.P. 56-6. 54/56 
ithe Hall. Effect and the susceptibility of Gold. (Effekt s.olla 
i vospriimchivost! zolota, Russian) 

Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol 32, Nr 6, 

pp 1589 - 1591 (U.S.S.R.) 


The following experimental results were obtained: The dependence 
r(T) for the gold sample Au-1 shows Tj. % 4°K. he increase of r 


takes place proportional to in(1/T), where dr/t iin at T = 0,07°K 
‘ ay a = 
amounted to about 15 %. The measurement Ar = TQ 970% ~ "pin in 


dependence on the magnetic field furnished the value ~ 8,5 k0e 


for He 


The gold sample Au-4 shows no irregularities. In the temperature 
range of from 295°K to 1,45°K the magnetic susceptibility of gold 
of the class Au-1 remains diamagnetic, where its value at 1,45°K 
amounts to 70% of the value at 295°K. 

Institute for Physical Problems of the Academy of Science of the 
U.S.S.R. 


28.32.1957 
Library of Congress 


CIA-RDP86-00513R000514520010-3" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520010-3 


AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


Gaydukov, Yu. P. 56-34-4-8/60 


On ne 
The Temperature Anomaly of the Resistance and the Kall Effect 


in Gold (Temperaturnaya anomaliya soprotivleniya i effekt 
Kholla u zolota) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 4d, pp- 836-842 (USSR) 


The author investigates the Hall effect _ <= Gil the 
temperature and on the magnetic field strength in samples of 
gold with normal and anomalous temperature dependence of the 
resistance. For the production of the samples two sorts of 
gold of Soviet origin were used, their composition ascertained 
by spectrum analysis is given in a table. The degree of purity 
of these gold samples is 99%. The measurement of the Hall effect 
was made at room temperature, at the temperatures of liquid ni- 
trogen, hydrogen, and helium, and also at extremely low temper- 
atures, which were produced by adiabatic demagnetisation of 
iron-ammonium-alum. The construction of the device for the pro- 
duction of the extremely low temperatures was already pre- 
viously described by the authors (Ref 5). The relative error 
of the measurements was kept below 1%. The resistance of the 
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. The Temperature Anomaly of the Resistance and the Hall 56-34-4-8/60 
Effect in Gold 


ASSOCIATION: 


sample Au-1 increased considerably at a temperature drop, the 
increase of the resistance of the sample Au-4, however, re~ 
mained equal in the temperature range 4,2 - 1,4° K within the 
limits of measuring errors. In Au-1 the temperature mininum 
becomes zero at a field strength H = (8 + 0,5).103 Oersted. 
The intensity of the Hall effect as a function of the magnetic 
field strength was measured at the temperatures 295,77; 20,43 
10,13 4,2 and 0,07° K. The corresponding results are visudized 
in 2 diagrams. A further diagram visualizes the Hall constants 
for Au-1. In the gold samples with anomalies in the curve r(T) 
also an anomaly of the Hall effect is observed. At the end a 
short report is given concerning results ‘by other authors 
dealing with the same subject. There are 6 figures, 2 tables, 
and 10 references, 4 of which are Soviet. 


Institut fizicheskikh problem Akademii nauk SSSR (Institute 
for the Study of Problems in Physics,AS USSR) 
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g0V/56--35-2- 58/60 
_ AUTHORS : Alekseyevakiy, Ne Ye., Gaydukoy, Yu a 
TITLE: The Anisotropy of the Electric Resjstence of a Gold Mono- 


crystal in a Magnetic Field at 4,2 K (Anizotropiya elektri-~ 
cheskogo soprotivieniya monokristalla zolota v magnitnon 


pole pri 4.2K) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958. 
Yol 35. Nr 2(8), pp 554-555 (USSR) 


ABSTRACT ; The results of many papers concerning the investigation of the 
galvanonagnetic properties of monovalent metals do not agree 
with the theory: It is interesting. therefore, to investi-~ 
gate the character of the variation of the resistance of these 


metals in e magnetic field. 


These investigations are carried 


out for various erystallographic directions. A gold mone: 


crystal is the most useful 


material for this purpose. Such 


a monocrystal (height 30 mm and 0,5 mm, purity 99:9999 #) 

was preparedo The resistance was varied by 1650 times when 

the temperature decreased from the laboratory temperatura to 

4.2K. A polar diagram was obtained for this, gold menocrystal 
Card 1/3 in a magnetic field of H = 23 kOe at T = £2", The rotation 
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$0V/56 35 2.58/64 
The Anisotropy of the Electric Resistance of a Gold Momerystal in a Magnetic 
: ie) 
. Field at 4,2 K 


axis of the magnetic field was parallel to the axis of the 
gold monocrystal. The dependence of the ratio Arg/t, = 


e(r, «= 3c_)/r. on magnetic field strength was obtained an 
H off 9 


the direction of the highest maximim and cf the lewest mini- 
mum of the polar diagram. Ir, and © denote the valves of the 


resistance in the magnetis field and withcut a nagnetiv Pield. 
The results of these measurements are shown in 2 figures. In 
the direction of the maximum an wilimited increase of the 
resistance (Ar /r rei ) 13 observad, but in the dire-tion 
ot/the mininun tHe Seaistance is totally saturated 

(Az,/r, ~ 1); if H> Hj. H, may be derived from the equa: 


tion 1/R = 1 and in the investigated case it is equal to 

1,4 kOe. 1 denotes the free length of path and R -- the 

curvature of the trajectory of the motion of the conduction 

electrons in the magnetic field. Analogous results were found 

for all the maxima and minina of the polar diagrams From the 

results of this paper the following conclusions may be drawn: 
Card 2/3 The linear increase of the resistance of polycrystalline 
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specimens (which was found by Kapitsa) is caused by the 
averaging of various ratios dr,/r, with respect to the 


angles. The author thanks P. L. Kapitsa, Member, Academy 
of Sciences, USSR, for the discussion of these resulta. 
There ore 2 figures and 7 references, 3 of whish are Saviet. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR 
(Institute of Physical Prcblems,AS USSR) 


SUBMITTED : June 14, 1958 
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TITLE: 


PERIODICAL: 


ABSTRACT: 


Alekseyevakiy, N. Ye., SOV/56~35-3-47/61 
Gaydukov, Yu. 

The Influence Exercised by a Plastic Deformation Upon the 
Anomalous Behavior of the Resistance of Gold at Low Tempera- 
tures (Vliyaniye plasticheskoy deformatsii na anomal’noye 
povedeniye soprotivleniya zolota pri nizkikh temperaturakh) 


Zhurnal eksperimental’noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 3, pp 804 ~ 806 (USSR) 


First, two earlier papers dealing with this subject are 
referred to in short. For the purpose of investigating the 
influence exercised upon the minimum resistance of gold 
more accurately, the authors carried out an experimental 
investigation of the influence exercised by elastic and 
plastic deformations on the depth of the minimum and on the 
value of the "critical" field strength qo: Compression 


occurred from all sides by allowing water to freeze in a 
bomb made of beryllium bronze. In the case of such a 
compression from all sides the depth of the minimum is 
reduced only a little and also the specific resistance 
changes only very slightly. The influence exercised by 
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The Influence Exercised by a Plastic Deformation s0V/56~35-3-47/61 
Upon the Anomalous Behavior of the Resistance of 
Gold at Low Temperatures 


plastic deformation on the course of the resistance curves 

was investigated in two series of tests. In the course of 

the first series of tests, the deformation of the sample was 
investigated at the temperature of liquid helium by means 

of a special press. The deformations obtained at the tempera- 
ture of liquid helium were comparatively small. The influence 
cexercised by greater deformations was investigated on wires 
which were deformed at room temperature by means of a 
hydraulic press. The result obtained by these measurements 
are shown by diagrams. According to all results obtained in 
the present oase, the depth of the minimum and the "“oritioal" 
field strength depend to a considerable extent on the deforma-~ 
tion. With a certain value of deformation, the depth of the 
minimum becomes equal to zero, and the critical field-strength 
tends towards infinity. A comparison of all results obtained 
results in the following: The occurrence of the minimum of 
resistance is caused by the scattering of conductive electrons 
on the impurities of certain elements. The authors thank 

P. L. Kapitsa for discussing the results obtained. There 
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Upon the Anomalous Behavior of the Resistance of 
Gold at Low Temperatures 


are 3 figures and 4 references, 3 of which are Soviet. 


ASSOCIATION:  Inatitut fizicheskikh problem Akademii nauk SSS2 (Institute 
for Physical Problems of the Academy of Sciences, Us") 


SUBMITTED: June 14, 1958 
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Measurement of the Electric Conductivity of Metals ina 
Magnetic Field as a Method of Investigating the Fermi Surface 
(Izmereniye elektroprovodnosti metallov v magnitnom pole kek 
metod issledovaniya poverkhnosti Fermi) 


Zhurnal eksperimental' noy 4 teoreticheskoy fiziki, 1959, 
Vol 36, Nr 2, pp 447-450 (USSR) 


Lifshits, Azbel', Kaganov (Ref 1) as well os Chambers (Chembers) 
(Ref 2) showed, that isoenergetic surfaces of conductivity 
electrons in metals can be represented by topologically composed 
surfaces with open cross sections., The Fermi surface can be 
built up from data obtained by measurement of the de Haas-van 
Alphen (de Gaaz, van Al'fen) effect, of the anomalous skin 
effect, or of cyclotron resonance (Ref 3). However, these 
measurements did not produce unique results near open cross 
gections. The present paper gntends to investigate the 
anisotropy of electric resistance in a magnetic field in various 
(Sn, Pb, Tl, Ga, Na) single crystals in connection with the. 
existence of open Fermi surfaces. As already shown (Ref 1). a 
quadratic increase of resistance is to be expected in open Ferni 
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surfaces for one field direction, whereas for another field 
direction saturation sets in. In a previous paper (Ref 4) the 
authors already investigated the variation of resistance in gold 
and copper in dependence on the angle formed by the magnetic 
field Yr and the crystallographic axes, and they showed that for 
the course ar,/r, partly a quadratic increase and partly 


saturation occurs, according to the direction of Ff. Now, the 
angular dependences of r(il) for other metallic single crystals 
are investigated at 2.4 and 1.5°K. The data characterizing the 
samples are given in a table. The polar diagrams measured for 
H = const ona Sn-, Pbh-, and Tl-sample are shown by figure 1 

(H = 23 kOe, 22.3 kOe and T = 4,2°K). H was in all cases vertical 
to the measured current + These diagrams show that also in 
these’ crystals it is true that with a variation of the angle 
between‘the field and the crystallosraphic axes the law of 
increase of the resistance in the magnetic field changes from a 
quadratic form to that of saturation (Fig 2). Anisotropy was 
found to be especielly high in tellurium and galliun. 
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A theoretical explanation of these phenomena is given by the 
paper by. Lifshits and Peschanskiy (Ref 6). 

The authors finally thank Academician P. L. Kapitsa for his 
constant interest in this work. There are 2 figures, 1 table, 
and 9 references, 5 of which are Soviet. 
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TITLE: The Anisotropy of the Electric Conductivity in the Magnetics 
Field and the Topology of Fermi surfaces of Metals 


PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959s 
Yol 37) Nr 3(9)» PP 672-677 (USSR) 


ABSTRACT ; The present paper gives some results of the investigation of 
the anisotropy of the change of resistance in the magnetic 
field of monocrystals of Au, Cu, Sy Pb, Tl, and Ga (which 
have been investigated already previously (cf. Ref 1)) as 

well as of Ag, which was investigated for the first time. 
Host of the metals were investigated on 40 to 19 gamples 
which each showed aifferent orientation of the crystal axes 
(Netermination of the orientation was carried out by G. Be 
Karstens). The purity of the samples was characterized by the 
resistance ratio 3 (300°) / 3 (4.29); it amounted to 10 000 for 
Sn, Pd; and Ga, to 3000 for Tl, and for Au, Cu, and Ag it was 
of the order of magnitude 1 000. All measurements were carried 
out at 4.2°K. The samples were rotated in the constant mag- 
netic field and the angular dependence of the resistance was 

Card 1/3 measured. Figures 4-4 show this dependence for differently 


SSE. 


APPROVED FOR : 
RELEASE: 07/19/2001 CIA-RDP86-00513R00051 
4520010-3" 


The Anisotropy of the Electric Conductivity in the sov/56-37-3-14/62 
Magnetic Field and the Topology of Fermi Surfaces of Metals 


Card 2/3 


ERT ACB TT VEE ITM ae oe Pe ae 


orientated Cu, Ag, Pb, and Ga-samples at H = 23.5K0e. The 
orientation (in figures 1,2, which show the angular depend- 
ence of the relative change of resistance) and the degree of 
purity are given. An investigation of the anisotropy of the 
resistance of silver showed that the resistance in the direct- 
jon of the minimum (in the rotation diagram) attains a satu- 
ration value and that with H it increases exponentially 
(nearly quadratically) in the direction of the maximum (Fig 5). 
Similar conditions prevail also in the case of other metals. 
It ig further found that the average relative resistance 
depends linearly upon H (Fig 6) (Law of Kapitsa). The con- 
nection of the half-width of the narrow maxima and minima 

for Au, Cu, Pb, and Sn in the rotational diagram was investi- 
gated. It was found that the half-width of the maxima decreases 
with increasing H (e.g. like 1/H), and that of the minima at 
the same time remains constant, which agrees well with the 
theory (Fig 7, Ref 4). Further investigations were made about 
the variation of the depth of the minimum in the case of 
fixed H-direction and varying current direction. Figure 8 
shows the result for four different Sn-samples. A stereo- 
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graphical projection of speoial field directions may be 
carried out from the various data; - an example (for silver) 
is shown by figure 9. An analysis of the stereographic pro- 
jJections can be carried out by comparing the results obtained 
by Lifshits and Peschanskiy. Such an analysis may supply 
information about the shape of the Fermi surface. All data 
obtained indicate that, contrary to previous opinions, most 
metals possess closed Fermi surfaces. In conclusion, the 
authors thank P. L. Kapitsa for his interest in this work 
and Professor I. M. Lifshits and V. Gc. Peschanskiy for dis- 
cussions.There are 9 figures and 12 references, 8 of which 
are Soviet. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute 
of Physical Problems of the Academy of Sciences, USSR) 
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AUTHORS: Alekseyevskiy, N. Ye., Gaydukoy, Yue P. 


TITLE: Phe Anisotropy of the Electrical Resistance of Mg and Pt 
Single Crystals in a Magnetic Field . a,2°K x) 
if 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 6, pp. 1720-1722 


TEXT: It was shown in Refs. 5 and 6 that the electrisal resistance of 
polycrystalline Mg and Pt specimens ina magnetic field increases without 
any limit. Therefore, the Fermi surface of these metals is either closed 
(number of electrons equal to the number of holes) or open. In the first 
case, the resistance must be practically isotropic in large magnetic 
fields, and in the second case, strongly anisotropic. The present work was 
undertaken to clarify this problem for single crystals, the galvano- 
magnatic properties of polycrystals of Mg and Pt having been studied 
already. The Mg specimens had 4 ¥ x090%/ ¥ 4,20K ratio of 230 - 610; for 


Pt, this ratio was between 1900 and 2400, The results of measurement are 
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shown in diagrams. Fig. ! shows the polar diagram cf the resistance of the 

Mg single crystal specimen, Fig. 3 that of Pt. Figs. 2 ard 4 show the 

resistance of the specimens of Mg and Pt, respectively. as a function of 

H. each for two different angles. The fact that for some definite angles 

the relative change of resistanse shows saturation and for others an 

exponential increase indicates that Mg and Pt have open Fermi surfaces. { 
It may be assumed that Mg. like Tl, has a Fermi surface cf the type ef a JS 


"corrugated" plane, and Pt has one like a "spatial cylinder ne%". 

Academician P. L. Kapitsa is thanked for his great interest, and G. Es Sean 
Karstens for help in the determination of ‘he crientation of the crystals. 

Ye. S. Borovik and V. G. Volotskaya are mentioned. There are 4 figures 

and 7 Seviet references. 
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TITLE: the Fermi Surface of Tin 
PERIODICAL: Zhurnal ekeperimental 'noy 4 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 5(11)> Pp 1201 - 4214 


TEXT: ‘The author starts by analyzing the geometrical conditions of the ‘ 


Fermi surface for tetragonal crystals. The following expression is used 
for the dispersion law € (8) 


cp cp ap ap 
€(B) = A.-A, 608 — - A, cos — | cos — + cos —e 
o (1 t x 


A? 2 2 2k 
ap ap ap ap 
- A, cos — cos —L . A, (coe — + cos <= ), co denotes the lattice 
2k- 28 4 4 


constant along the tetragonal axis [oot] , ana a is the lattice constant 
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along the binary axes {100] and [010] - Detailed statements are supple- 
mented by illustrating the transformation in gatereographic projections 
along the direction of the magnetic field. The second part of this 
paper deals with determining the directions of plane sections of an 
open Fermi surface. There are several types of current diagrams with 
age const(a), where a denotes the angle formed by the current and the 


open cross section or a certain crystallographic axis (F138). Using 
these polar diagrams of the current intensity it is possible to de- 


termine whether the cause of the quadratic increase of resistance for 
a given direction of the magnetic field is the compensation of volumes 
(Vv, = Vo) or the presence of open trajectories, and it is possible to 


determine the direction of these trajectories. Two special cases are 
then investigated. The experimental results are given and discussed 

in the third part of this paper. Tin was produced by zone melting at 
the tekhnologicheskiy otdel IFP AN SSSR (Institute of Physical Problems 
of the AS USSR; Department of Technology). The resistance diagrams of 
all tin specimens whose axes enclose 4 small angle with the axis {001 
(0° < pt Ss 30°) have the form of eight-leafed rosettes. If this angle 
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is increased, new and very small minima will appear; for these minima 
no saturation of resistance in the magnetic field was observed either. 
The polar diagrams for the case 7? = 50° are two-leafed rosettes. 
Purther details are given. A single Fermi surface cannot explain the 
current diagrams of the type III. (Such a diagram is obtained by en- 
ploying the method of volume compensation, V, = Vo). Tin has also other 


isoenergetic surfaces, which make it possible to explain such a com- 
pensation of volumes. At least two sections of the energy spectrum (3) j 
are essential to the Fermi surface of tin. The second isoenergetic ae 
face can be closed or open. The two variants of the Fermi surface of 

tin can be made to agree with the stereographic projection along the 

main directions of the magnetic field. The open surface represents 

holes, and the closed one, electrons. The shape of the tubes (the con- 
necting parts between the planes) is very similar to a cylinder. A 
quadratic increase of resistance is predominant for tin in a magnetic 
field. The one-leafed characteristic of the Fermi surface could be 

used to explain the specific features of the galvomagnetic properties 

of lead, cadmium, zinc, and other metals with open Fermi surfaces. 
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Academician P. L. Kapitaa is thanked for his interest. There are 
6 figures, 3 tables, and 6 Soviet references. 
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O ‘él. ; (MIRA 14:10) 


1. Institut fizicheskikh problem AN SSSR. 
(Fermi surfaces) 
(Min) 
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AUTHORS: Alekseyevskiy; N. Ye-, Gaydukov, Yu. Pa 


TITTLE: The Fermi surface of silver 


PERIODICAL: Zhurnal eksperimental ‘noy 4 teoreticheskoy fiziki, v. 425 
no. 1), 1962 69-74 mica 15:3) 


TEXT: Silver single crystals (~ 30 mm long, ~2 mm in diameter) were 
grown by the Obreimov-Shubnikov method. The following ratio was found 
between *heir resistivities at 300 and 4. 2°K: &s00/%4 grr Ones Using 


a potentiometer sircuit with a photoelectric amplifier. the Hali e.n-f- 

was determined at 4.2°K in magnetic fields of up to 24 koe, which were 
retated in a piane perpendicular to the specimen axis. At a constant 
magnetic field of 23.5 koe, the resistivity of the spezimens Was ie 
determined as & function of the angle between the magnetic field and the 
crystaliographic axes. Both the resistivity of the gingle crystals and the 
anguiar dependence of the Hall e.m.f. are strongly anisotropic. The 

maxima of the Hall e.m.f. are equal and lie in the directions [cot }, 
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[110], and EERE In the zones II of the stereographis projection of ‘he 
Bali e.m.f, (Pig. 3), the latter depends linearly on the angie. In 1. 
this dependence is almost linear. In the [*12] direction, the Hall emf. 
in the magnetic field tends toward saturation. A distinst maximum of 
resistivity was established when the magnetic field was in the (00+) plane. 
This 001 characteristic line in the stereographic projection Was aiso 
found in gold. Distinct maxima of resistivity were found in the lines of 
antersection between the plane of the magnetic field and the (0710) and 
(00) planes. The only difference in the stereographic projections of the 
chara:teristic directions of the magnetic field of the Fermi surface of 
sliver, gold, and copper is found in the dimensions of I. As shown by 

1. M. Lifshits and V. G. Peschanskiy (ZhETF, 38, 188, 1960). che 
stereographic projection presented in Fig. 5 correspends to an open Ferm: 
inface of the type of a spatial network of "corrugated cylinders" with 

s paraiiei to the [001], [1+0], and [111] directions. Professor 

M. Lifshits and V. G. Peschanskiy are thanked for discussions. 
Academician P. L. Kapitsa for interest, and V. A. Gromakovsk:y for 
assistance in measurements There are 5 figures, 1 tabie; and ‘4 
references: 6 Soviet and 8 non-Soviet. The four most recent references 
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to English-language publications read as follows: M. G. Pristley. Phil. 
Nag. 5, 111, 1960; D. Shoenberg. Phil. Mag. 5, 105) 1960; R. W. Morse, 
A. Myers, C. T. Walker. Phys. Rev. Lett., 4, 605, 1960; J. R. Klauder, 
J. E. Kunzler. Phys. Chem. Solids, 18, 256, 1961. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute 
of Physical Problems of the Academy of Sciences USSR) 


SUBMITTED: July 28, 1961 


Fig. 3. Stereographic projection of the main directions of the magnetic 
field of the Fermi surfaces in Silver, gold, and copper. 
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AUTHORS: Alekseyevakiy, N.: Yee, Gaydukov, Yu. P. 
a . ait - aE £ : 
TITLE :. The open cross sections of the Fermi surfaces of 


cadmium, zine and thallium 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 4}, 
rio. 6(12), 1962, 2094-2104 ‘ 


TEXT: Investigations of the Fermi aurfaces of Cd, Zn and Tl single a HE 
crystals based on measurements of the anisotropy of the electric resis- : ve 
tivity of these crystals in strong magnetic fields are reported. 

@300/ 84,2 was equal to about 10,000 for Cd and TI and 15,000 for Zn. 


All measurements were made at 4.2°K and in fields of up to 33 koe. In 

most cases the sample axes were perpendicular to i, in a few the deviation 
; from orthogonality was 14°. The angular dependence of resistance, g(t 

at H=const was determined from automatic records of the enf with an- 

3NM -09 (EPP-09) recorder, av/at was 6.7°/min. Of Cd the axes wore 

oriented along {10T0], [2010], and [0001], of Zn along (1070), [2110], 
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and [0001] and 
investigated. 

f1010) ana [2010] 
with deep minima in the directions (T2T0]} 
axis parallel to (0001) 
a square law for any direction of H. 
to [10T0] or {2110} we 
narrow minimum of ¢ at i jl }0001] é 
10001! showed no anisotropy of 9, @ gre® 
direction. 
whose axes lay in 
grew linearly for Hl [0001], 
a square law. The results showed that Cd, 
surfaces. For Cd. the open 
magnetic field are 
or lie in the (0001) plane, 


of Tl only samples with its axes in the (0001) plane were. . 
For Cd the g(t}) curves of the samples with the axes along 
were almost equal _double-leafs in polar coordinates 
and{0110]. The sample with the 
showed almgst no asymmetry; 
Zn samples with 
showed, in contradistinction to Cd, a second deep and 
The sample with its axis parallel to 
quadratically for any 
For Tl g(t) was measured at Heconst with about 
he (0001) plane; g(4)~vcosev, V= 0 
for other directions of 


arallel to (0001) , in Zn they are parallel to 
in Tl they lie only in the [000%] 
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g grew according to 
their axes parallel | 


a 
30 samples “ 


gz Bll Loogt Q 
the growth followed 


Zn and Tl possess open Fermi i 
trajectories of the conduction electrons in a 


fooot) 


piane. 


The stereographic projection of the distinguished directions of the N 


magnetic field for the Fermi surfaces provides explanations of the 
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anisotropy of 9 in all the cases investigated. The topology of the | 
Fermi surfaces is discussed in detail. There are 13 figures. 


4 

ASSOCIATION: Institut fizicheskikh. problem Akademii nauk SSSR . ' 
(Institute of Physical Problema of the Academy of Sciences 
USSR) 4% wv 


SUBMITTED ; July 24, 1962 
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Correction to the article "On the sign of the open Earns: 
surface of zinc” (2hETP, 43, 2094, 1962) 


.ohurnal : eksperimental 'noy: i teoreticheskoy fiziki, v. “44, 


no. 4, 1963, 1421 


a TEXT: * owing to an erroneous ‘analysis of Hall-emf measuring results it had. 


been concluded that the-open Fermi surface should be n-type. It-is in fact 


petype. 


ASSO CIATION: 
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ACCESSION NR: , AP30052116 Woo. , : ‘ 8 /0056/63/045 /002/0071,/0082 ; 
: AUTHOR: Xu. Pez Itskevich, Yee S.. - «68 | ; 
: : RE eel 3 PN A 58 : eae 

‘TITIE: Effect of pressure on the Femi surface of, zinc’ and cadmt ea f ney 


‘SOURCE: Zhur. eksper. 4 teoret. feiki, v. 5, no. 2, 1963, 71-82 


‘TOPIC TAGS: preasurized-zinc-resistivity anisotropy, pressurized-zine resistivity : .- 

‘+ ogeillation, pressurized-zinc magnetic resistance, pressurized-cadmium-resistivity ©. - ar 
enisotropy, pressurized-cadmium-resistivity oscillation, pressurized-cadmium mag- = mye 
netic resistence, pressurized-zinc Fermi surface : ; WA i 


“ft 
ABSTRACT: The anibotropy of electrical resistivity of zinc an& cadmium single oe 
erystels was investigated in an 8700-oe magnetic field at a préssure of 7000 kg/om?,' Pes 
The dependence of the resistivity oscillations of zine along the [0001] axis ina. {| 
magnetic field under pressures up to 8000 kg/cm? was also studied. A specially -~ fee 
designed pressure cylinder wes used so that the experiments could be conducted 
under hydrostatic conditions. It was found that the magnetic resistance of Ca ee 
remains unchanged under pressure, but that of Zn decreases by sbout 204 if the 
current flow is in the basal plene of the crystal. When the direction of current §_. Bs 
4s parallel to the (0001] axis, the magnetic resistance of both metals decreases . | 
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‘by 35 to 4Of. The resistivity osed, ination period in zinc decreases as press 
| increases, from 6.3 x 10°53 cen! at atmospheric pressure to 2.1 x 10°S ce”) at 
. 8100 kg/em*. ‘The magnitude of changes in the Fermi surface in zinc caused by | 
uniform compression was estimated on the basis of the data obtained. The critical | 
‘ Pressure at which the open cross sections disappear in the (0001) plane was about 
- 30,000 kg/em®. "The authors thank Academician P. L. Kapitsa and Professor Ge ¥. 
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_Vereshchagin for making possible | this investigation and Professor N. Yee _ 
_Alekseyevelty for his attention." Orig. ert. has: 8 figures and 3 “tables 
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